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T
he index of consumer sentiment is one of the most watched economic
indicators. It is widely believed in both the ﬁnancial press and aca-
demiccirclesthatconsumersentimenthaspredictivecontentforhouse-
hold spending. This belief in the predictive content of consumer sentiment
is in line with most previous research that indicates the sentiment contains
information about future changes in household spending beyond that already
contained in past values of other available indicators.
Why does consumer sentiment predict household spending? In an inter-
esting paper, Carroll, Fuhrer, and Wilcox (1994)—denoted hereafter as CFW
(1994)—have suggested two possible interpretations of the predictive content
of sentiment for household spending. One is that sentiment predicts spending
because it is an independent determinant of consumer spending; changes in
consumer “attitudes” cause ﬂuctuations in the economy.1 An alternative in-
terpretation is that sentiment simply foreshadows the overall outlook for the
economy: when consumers are optimistic about the outlook for the economy,
they give upbeat responses to interviewers. On average, those expectations
are validated and spending eventually increases as foreshadowed by senti-
ment. Sentiment, according to this interpretation, is thus just a reﬂection of
the overall state of the economy without being a causal economic force.
The empirical evidence that can discriminate between these two alterna-
tive interpretations of the predictive ability of sentiment for spending is rather
limited. CFW (1994) report evidence that favors the ﬁrst interpretation. In an
The authors would like to thank Robert Hetzel, Marvin Goodfriend, and Roy Webb for many
helpful comments. The views expressed herein do not necessarily reﬂect those of the Federal
Reserve Bank of Richmond or the Federal Reserve System.
1 We use the term causal to indicate the presence of Granger causality, meaning that sentiment
has incremental predictive content for spending (Engle and Granger 1987).
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economy where all consumers are forward-looking and behave according to
the standard permanent income model as outlined in Hall (1978), consump-
tionfollowsarandomwalk,andhencechangesinspendingareunforecastable
from any past information known to consumers, including the lagged senti-
ment measures. However, following the suggestion in Campbell and Mankiw
(1989,1990)thatsomehouseholdsfollowaruleofthumbandsetconsumption
equaltoincome, CFW(1994)havearguedthatinaneconomycontainingboth
types of consumers, sentiment might predict spending without being an inde-
pendent causal force. When the economic outlook is bright, forward-looking
consumers will give optimistic readings on the economy. On average, their
optimism will be vindicated and income will rise. When it does, the spend-
ing of rule-of-thumb consumers will increase. Thus, by this account, the
survey responses of forward-looking households predict the spending of rule-
of-thumb households. In order to test this hypothesis, CFW (1994) estimate
consumption regressions in which spending depends on lagged sentiment as
wellasonexpectedchangeincurrentincome. Theresponseofconsumptionto
current income is a proxy for the inﬂuence of current economic conditions on
spending, reﬂecting the presence of rule-of-thumb consumers. They ﬁnd that
lagged sentiment remains signiﬁcant in the consumption equation, suggesting
that sentiment is a direct determinant of household spending.




in consumption. If this assumption is not correct, then current consumption
might depend upon lagged consumption, income, and wealth variables. The
sentiment measures might then spuriously determine spending, because they
are correlated with these other determinants of spending that are omitted from
the spending equation. Another key assumption made in previous work is
that the real interest rate is constant, thereby ruling out the direct inﬂuence
of the expected change in the real rate on household spending. Hall (1988)
has argued that forward-looking consumers defer consumption in response
to high real rates, and hence consumption may follow a random walk once
we account for the response of consumption to the expected real rate. We
examine whether the results in previous research are robust to changes in the
underlying assumptions.
The empirical work presented here covers the sample period 1959Q1 to
2001Q22 and indicates that the result in CFW (1994)—showing that senti-
ment is a direct determinant of spending—is not robust to the consideration of
2 The sample period covered here differs from the one used in CFW (1994), 1955Q1 to
1992Q3. We begin in 1959 motivated in part by the easy availability of consistent time series
data on all the variables used here, including the series on household wealth.Y. P. Mehra and E. W. Martin: Consumer Sentiment 53
inﬂuences of other economic variables on spending. In particular, the results
indicate that current consumption is indeed correlated with lagged consump-
tion, income, and wealth variables. Consumption is also sensitive to current
changes in income and the level of the real rate. Sentiment has no direct role
to play in predicting consumption once its indirect inﬂuences in predicting
current changes in income and the real rate are accounted for in spending
equations. The results indicate that lagged sentiment is signiﬁcant in predict-
ingcurrentchangesinincomeandtherealrate. Togethertheseresultsfavorthe
second interpretation of why sentiment predicts household spending, which is
that sentiment foreshadows current expectations about the economy and the
interest rate but has no direct role in actually causing ﬂuctuations in spending.
Thisarticleproceedsasfollows: Section1presentstheempiricalmethod-
ology used for testing the inﬂuence of sentiment on spending, and Section 2
presents the empirical results. In Section 3 we discuss the results, and in
Section 4 we offer concluding observations.
1. EMPIRICAL MODELAND METHOD
Permanent Income Hypothesis, Consumption Growth
Regression, and Consumer Sentiment
If all consumers in the economy are forward-looking and behave according to
thepermanentincomehypothesisasoutlinedinHall(1978),thenconsumption
follows a random walk, changes in current consumption being unforecastable
from any lagged information known to consumers, including sentiment. Intu-
itively, according to the permanent income hypothesis, households consume
theirpermanentincomeandtheyformexpectationsoftheirpermanentincome
rationally taking into account all available information. To the extent that in-
formation is available and relevant to consumption in period t +1(Ct+1),i ti s
already imbedded in Ct. Hence, the difference Ct+1 − Ct reﬂects new infor-
mation regarding permanent income available at time t +1. Since households
form their estimates of permanent income rationally, this change in consump-
tion must be uncorrelated with any available information, including lagged
sentiment measures.
In order to further explain the random walk implication of the permanent
income hypothesis and highlight the underlying assumptions, let us consider
an inﬁnitely lived representative consumer who chooses current consumption
based on the expected present discounted value of his future income, not
just his current income. He maximizes expected discounted utility subject
to an intertemporal budget constraint. Let us assume that the utility function
maximized by the representative consumer is separable in time and depends





(1 + β)−tU(Ct), (1)
where C is consumption, β is the subjective rate of discount, and E is the
expectationconditionaloninformationavailableattimeperiodt. Equation(1)
istheexpecteddiscountedutility. Letusassumefurtherthattherepresentative
consumer can borrow and lend at the constant real rate of interest (r) and
that any amount borrowed—say, in period t—must be repaid in the future by
settingconsumptionbelowlaborincome. Theconsumerisassumedtochoose
apatternofconsumptionandassetholdingsinordertomaximizetheexpected
discounted utility function (1) subject to an intertemporal budget constraint.3
The ﬁrst-order conditions for this problem include
EtU (Ct+1)(1 + r)/(1 + β) = U (Ct), (2)
where U  is the marginal utility of consumption. Equation (2) is the Euler
consumption equation, which says the expected present value of the marginal
utility of consumption tomorrow equals the marginal utility of consumption
today.
If we further assume that the real rate of interest equals the consumer’s
discount factor (r = β)and that the marginal utility function is linear in con-
sumption, equation (2) reduces to EtCt+1 = Ct, which says that consumption
today is the optimal forecast of consumption tomorrow. Under the additional
assumption that expectations are rational, we can express the above equation
in the form of a consumption growth regression, as illustrated in (3):
Ct+1 − Ct = εt+1, (3)
where ε is a rational forecast error uncorrelated with any information known
to the consumer at time t. Equation (3) is Hall’s famous hypothesis that under
the permanent income hypothesis, change in consumption is unforecastable.
Hence, according to this version of the permanent income hypothesis, lagged
sentiment should not help predict future consumption growth.4
3 See, for example, Attanasio (1998) for a simple derivation of the Euler consumption equa-
tion.
4 The random walk result can also be derived using the permanent income hypothesis (PIH)
originally proposed in Friedman (1957). The Friedman PIH allows for the presence of a transi-
tory component in measured consumption as well as in measured income. Permanent consumption
follows permanent income. In the Friedman PIH, measured consumption is a random walk if per-
manent income follows a random walk and if there is no transitory component in consumption. In
order to explain it further, consider the following time-series representation of the Friedman PIH,
as in Falk and Lee (1990): ˙ Ct = ˙ Cpt + δt, ˙ Yt = ˙ Ypt + ηt, and ˙ Cpt = β ˙ Ypt, where ˙ Ct and ˙ Yt
are measured consumption and measured income, ˙ Cpt and ˙ Ypt are permanent consumption and
permanent income, and δt and ηt are transitory consumption and income. Transitory components
are assumed to be white noise disturbances mutually uncorrelated and uncorrelated with the per-
manent components at all lags and leads. From this formulation, it is quite clear that measuredY. P. Mehra and E. W. Martin: Consumer Sentiment 55
Consumer Sentiment in Consumption Growth
Regressions, Including Expected Income and the Real
Rate
The random walk hypothesis developed in Hall (1978) has not done well in
empirical tests. Hall himself found that lagged changes in stock prices help
predict changes in consumption, while Nelson (1987) showed that consump-
tion growth is correlated with lagged growth in disposable income. In an
extension of the basic model, Hall (1988) has argued that consumption is a
random walk once any movements in the real interest rate are taken into ac-
count. Campbell and Mankiw (1989, 1990), on the other hand, have argued
that consumption growth is a random walk once the response of consumption
growthtothecontemporaneouschangeinincomeistakenintoaccount. Those
whohaveempiricallyinvestigatedtheroleofconsumersentimentinpredicting
consumption often ﬁnd that lagged sentiment does have predictive content for
future consumption growth in reduced form regressions, a result inconsistent
with the random walk implication of the simple permanent income model.5
A possible explanation as to why the random walk implication of the
permanent income model has not done well in empirical tests is that some
of the underlying assumptions may not be consistent with the data. One key
assumption pertaining to the random walk result is that the utility function is
time-separable,sothatthemarginalutilityofconsumptiontodaydependsonly
upon today’s consumption. This assumption rules out the presence of habit
persistence in consumption behavior, which may be important in practice. If
there is habit persistence in consumption, then current consumption might be
correlated with lagged consumption and hence correlated with lagged income
and wealth variables (Dynan 1993).
The other key assumptions underlying the random walk result are that the
real rate is constant and that all consumers can borrow and lend at the con-
stant real rate. These assumptions may not be valid. The real rate may vary
over time, and some consumers may face borrowing constraints and hence
may be unable to smooth consumption over time. If some consumers face
borrowing constraints, then their consumption may be tied to current, not
permanent, income. Campbell and Mankiw (1989, 1990) have argued that
some consumers follow a rule of thumb and consume their current income.
consumption is a random walk if δt = 0 for all t and if permanent income follows a random walk.
However, consumption may not follow a random walk if there is a serially correlated transitory
component in consumption, such as the one that may arise from the presence of serially correlated
preference shocks. In that environment, permanent income may not be a random walk (Sargent
1987, 374).
5 In reduced form regressions, spending is regressed on lagged values of the sentiment and
other economic indicators including changes in income, the interest rate, stock prices, and the
unemployment rate. See, for example, Leeper (1992), Carrol, Fuhrer, and Wilcox (1994), and
Bram and Ludvigson (1998).56 Federal Reserve Bank of Richmond Economic Quarterly
In the presence of rule-of-thumb consumers, aggregate consumption may ap-
pear sensitive to changes in current income. Other analysts have argued that
consumption may also appear sensitive to changes in current income if the
marginal utility of consumption depends upon factors other than consump-
tion. For example, Baxter and Jermann (1999) have argued that consumers
may substitute between home- and market-produced consumption goods, and
hence the marginal utility of consumption may depend upon the labor-leisure
choice, in addition to depending upon the level of consumption. Thus, con-
sumption may appear sensitive to changes in current income.
Another interesting scenario in which the random walk result may not
hold is outlined in Goodfriend (1992). The Hall model described above is the
representative agent model in which the representative agent is assumed to
fully know the income process. The aggregate income process is the individ-
ual income process, because all agents are assumed to be alike. Goodfriend,
however,considersaneconomywithheterogeneousagents,whereagentshave
individually speciﬁc income processes that may differ from the aggregate in-
come process. If there is complete information about the aggregates, the
random walk result holds at the aggregate level. However, if agents do not
havecontemporaryinformationontheaggregateincome,asisthecaseinprac-
tice since the aggregate income data are released with a lag, then aggregation
yields a consumption equation that violates the random walk result. In par-
ticular, consumption is correlated with changes in lagged income. Intuitively,
in the absence of contemporary information on the aggregate income, agents
cannot distinguish between aggregate and relative shocks affecting their in-
dividual incomes. As a consequence, if there is an aggregate income shock,
it may partially be interpreted as a shock to the individual-speciﬁc compo-
nent of individual labor income. If the individual-speciﬁc component is less
persistent than the aggregate component, then agents will fail to adjust their
permanent incomes appropriately, and hence consumption observed will not
move too much. However, in subsequent periods, as information on the ag-
gregate income becomes available and the effect on actual income is observed
to persist, consumption will adjust fully and will appear sensitive to lagged
changes in actual income.6
In view of the considerations listed above, we examine the predictive
content of sentiment for future changes in consumption using consumption
growth regressions that allow for the lagged inﬂuences of other economic
determinants of spending on current consumption. In particular, we consider
6 Pischke (1995) extends Goodfriend’s argument to the economy in which agents have no
information on economy-wide variables.Y. P. Mehra and E. W. Martin: Consumer Sentiment 57
consumption growth regressions of the form






csSt−s + εt, (4)
where Et−1 ˙ Yt is income growth expected for period t conditional on informa-
tionatt−1; Et−1rt istherealinterestrateexpectedforperiodt conditionalon
informationatt −1; Z isasetofcontrolvariablescontaininglaggedvaluesof
consumption and other plausible economic determinants of spending; and S
is an index of consumer sentiment. Equation (4) allows for the possibility that
consumption is sensitive to current income growth as well as to the real rate.
Furthermore, equation (4) also allows for the possibility that consumption is
correlated with lagged values of economic factors (Z) other than consumer
sentiment. For example, as indicated before, lagged consumption or other
variables might enter directly into the consumption equation if there is habit
persistence in consumption behavior or if the marginal utility of consumption
depends upon factors other than the level of consumption.
Inequation(4)consumersentimentmayhelpforecastconsumptiongrowth
through two channels. The ﬁrst channel is an indirect one: lagged sentiment
helps predict consumption growth in period t because it is instrumental in
predicting current income growth and the level of real interest rate for period
t. The other channel is a direct one: lagged sentiment directly enters the con-
sumption equation (4). It is possible that lagged sentiment may help predict
consumption growth through both channels. CFW (1994) use the evidence on
the presence of these two channels to distinguish between the two interpre-
tations of why sentiment helps predict consumption growth. Sentiment may
be considered an independent determinant of consumer spending if it directly
enters the consumption equation (all cs  = 0 in (4)). In contrast, sentiment
may be considered a passive predictor of spending because it just foreshad-
ows current economic conditions. In this interpretation, lagged sentiment no
longer directly enters the consumption equation (4) once its role as a predictor
of current income and the real rate is allowed for in the consumption equation
(all cs = 0, but λy,λ r  = 0 in (4)). In this interpretation, sentiment is a
predictor of household spending without being an independent causal force.
In previous research the predictive content of sentiment for household
spending has been investigated using restricted versions of (4). For example,
CFW(1994)investigatetheroleofsentimentusinganaggregateconsumption
equation of the form




and ﬁnd that sentiment enters the consumption equation directly. This em-
pirical evidence is suspect. This speciﬁcation of the consumption equation
implicitly assumes that lagged values of consumption and other economic58 Federal Reserve Bank of Richmond Economic Quarterly
variablesdonotentertheconsumptionequationdirectly. Moreover,consump-
tion is assumed to be insensitive to the expected real rate. If other relevant
variables are omitted from the consumption equation, then lagged sentiment
may spuriously appear to predict consumption. Others have investigated the
role of sentiment using reduced form consumption regressions of the form
given below in (6) (Bram and Ludvigson 1998):






csSt−s + εt. (6)
In this speciﬁcation, even though there is a set of control variables including
lagged values of consumption and other plausible economic determinants of
spending,suchasinterestratesandincome,consumptionisstillassumedtobe
insensitivetocurrentincomeandtherealrate. Inviewoftheseconsiderations,
we reexamine the role of sentiment using instead the consumption equation
(4).
Data, Estimation, and the Issue of Constancy of
Second Moments
Weinvestigatetheroleofsentimentinpredictingspendingusingconsumption
equations of the form (4) and estimated using quarterly data over 1959Q1 to
2001Q2.7 Consumptionismeasuredaspercapitaconsumptionofnondurables
and services, in 1996 dollars (C). Labor income is measured as disposable
labor income per capita, in 1996 dollars (Y).8 The real rate (r) is measured as
the three-month Treasury bill rate minus the contemporaneous inﬂation rate;
thelatterismeasuredbythebehavioroftheconsumptionexpendituredeﬂator.
The index of consumer sentiment used here is the Expectations Component
of the University of Michigan Sentiment Index.9 The additional variables (Z)
considered here include past values of consumption growth and the lagged
7 The quarterly data used are of vintage 2002. We truncate the sample in 2001Q2 so that
our results would not be affected by recent developments pertaining to terrorism or the war in
Iraq.
8As in most previous research, we present results using disposable labor income rather than
disposable personal income that also includes property income. The evidence in previous research
is consistent with the presence of a different marginal propensity to consume out of labor and
property incomes. Since the empirical work here includes the lagged residual from the cointegrating
regression that includes labor income and wealth, the consumption regression indirectly captures the
inﬂuence of property income. Labor income is deﬁned as wages and salaries + transfer payments
+ other labor income – personal contributions for social insurance – taxes. Taxes are deﬁned as
[wages and salaries/(wages and salaries + proprietor’s income + rental income + personal dividends
+ personal interest income)] personal tax and nontax payments.
9 We use the Expectations Component because we are interested in examining the impact
of beliefs about future economic conditions on current spending. For robustness, we do examine
results using the Total Index. The results with the Total Index are qualitatively similar to those
with the Expectations Component (see, for example, row 6 of Table 1). See the Appendix for the
list of questions included in the sentiment surveys.Y. P. Mehra and E. W. Martin: Consumer Sentiment 59
Figure 1 Cointegrating Regression: Actual and Planned Consumption





































































































































































































































































Panel A: Log Per Capita Level
residual from the cointegrating regression estimated using levels of per capita
consumption, labor income, and household net worth. The evidence in Mehra
(2001) indicates that consumer spending is cointegrated with labor income
and household wealth and that changes in current consumer spending depend
in part upon lagged income and wealth variables through the error-correction
term(EngleandGranger1987). Thelaggedresidualfromthecointegratingre-
gression, whenincludedintheconsumptionequationoftheform(4), captures
in a parsimonious way the response of current consumption to lagged values
of income and wealth variables. Wealth used in this cointegrating relationship
is measured as per capita net worth of households, in 1996 dollars.
Equation (7) below reports the cointegrating regression estimated using
real, per capita consumer spending, labor income, and household net worth










where all variables are in their natural log levels and where Y is per capita la-
bor income; W is per capita household net worth; and T is a linear time trend.
Parentheses below coefﬁcients contain t-values corrected for the presence of60 Federal Reserve Bank of Richmond Economic Quarterly
serial correlation and heteroscedasticity.10 All variables appear with theoreti-
cally expected signs and are signiﬁcant. Panel A in Figure 1 charts the (log)
level of actual consumer spending and the level predicted by the cointegrating
regression(7), andPanelBchartsthegapbetweenactualandpredictedlevels,
which is the residual from the cointegrating regression (7). As can be seen in
Figure 1, the actual and predicted consumption series move quite closely and
thegapvariableappearsstationaryoverthesampleperiod. Intheconsumption
growth regression (4), the residual series is one of the variables that appear in
the set Z.
The consumption growth regressions like (4) and (5) relate consumption
to expected values of income growth and the level of the real rate and have
been estimated using instrumental variables methods and assuming that ex-
pectations are rational (Hall 1988; Campbell and Mankiw 1989). Under the
assumptionofrationalexpectations,consumerstakeintoaccountallknownin-
formation in forming their expectations, and the forecast error is uncorrelated
with any lagged information. Hence, period t −1 values of information vari-
ables are valid instruments. Hall (1988), however, notes that if the frequency
with which consumption decisions are taken is higher than the frequency of
observations (quarterly in our case), then under some assumptions the resid-
uals of equations may have the ﬁrst-order moving average structure. In that
case, valid information for instruments will be any information dated t − 2
or earlier. We follow Hall in using instruments lagged t − 2 and before. The
fact that aggregate data on income are available with a one-period lag also
implies that period t − 2 values will be in the information set of consumers
(Goodfriend 1992). The instruments used are a constant, four lagged values
of consumption growth, change in the unemployment rate, change in the real
rate, and the level of the index of consumer sentiment. Following Campbell
and Mankiw (1989), we also report the test of overidentifying restrictions,
which is a test of the hypothesis that the instruments used are uncorrelated
with the residual of the consumption equation.11
Theconsumptionregression(4)relatesconsumptiontoincomegrowthand
the real rate among other factors. This regression assumes that second mo-
ments measuring volatility of economic variables are constant, implying that
consumptionisunaffectedbysecondmomentsofexpectedincomeandthereal
rate. Mehra(2003)hasrecentlyarguedthatoverthesampleperiod(1959Q1to
2001Q4) consumption is correlated negatively with the second moment of the
real rate, which measures interest rate volatility. If the consumption equation
10 The reported t-values have been correcting allowing for the presence of fourth-order serial
correlation, as indicated by the underlying estimated autocorrelation coefﬁcients.
11 This test is performed by regressing the residual from the instrumental variables regression
on the instruments, and then comparing T times the R-squared from this regression, where T is
sample size, with the chi-squared distribution with (K−1) degrees of freedom, K being the number
of estimated parameters (Campbell and Mankiw 1989).Y. P. Mehra and E. W. Martin: Consumer Sentiment 61
is estimated ignoring the presence of this negative correlation between con-
sumptionandinterestratevolatility,thentheestimatedinterestratecoefﬁcient
(λr) that measures the response of consumption to the expected real rate is
biased downward. In view of such evidence, the consumption growth regres-
sion(4)isestimatedincludingtheinterestratevolatilityvariableinanonlinear
fashion. In particular, the consumption regression is estimated including the
interest rate volatility variable interacting with the real interest rate.12
2. EMPIRICAL RESULTS
Table 1 presents instrumental variables estimates of the consumption growth
regressions like those in (4) and (5) for the full sample period, 1959Q1 to
2001Q2. Row 1 presents the consumption equation estimated including only
current income growth as in Campbell and Mankiw (1989). The maintained
hypothesis here is that consumption follows a random walk once we account
for the sensitivity of consumption to current income, arising as a result of
the presence of rule-of-thumb or liquidity-constrained consumers. χ2
1 is a
chi-square statistic that tests the hypothesis that the four lagged values of the
sentiment measure are not jointly signiﬁcant when included in the estimated
consumption equation given in row 1. χ2
2 is a chi-square statistic that tests the
hypothesis that the four lagged values of the sentiment measure used in the
prediction equation for current income growth are not jointly signiﬁcant. χ2
2
is large, suggesting that lagged sentiment contains information about current
income growth. However, χ2
1 is also large, implying that sentiment continues
to have a predictive content for household spending, even after one accounts
for its indirect role in predicting current consumption through the expected
income channel. This result is qualitatively similar to the one in CFW (1994),
interpreted to mean that sentiment is a direct determinant of consumer spend-
ing.
Row 2 in Table 1 estimates the consumption equation including expected
incomegrowthaswellasthelaggedresidualfromthecointegratingregression
(7)thatisestimatedusinglevelsofconsumption,income,andwealthvariables.
12 The evidence in Mehra (2003) also indicates that the period from 1979 to the early 1980s
accounts for the presence of negative correlation between consumption and interest rate volatility
found in the full sample. This subperiod coincides with the Fed aggressively raising real rates in
order to ﬁght inﬂation. The increased volatility that accompanied the high level of real rates may
have led to increased uncertainty about future real rates, deterring substitution of consumption
in time. In view of this consideration, we further restrict the interactive interest rate volatility
variable to take nonzero values only over the subperiod 1979Q3 to 1984Q4. However, results are
qualitatively the same if the interactive variable is entered without the dummy as above (see Mehra
2003).62 Federal Reserve Bank of Richmond Economic Quarterly
Table 1 Testing the Predictive Content of Sentiment







Row λy λr bo  bs λrr χ2
1 χ2
2 χ2
3 ¯ R2 restrictions
10 .53
(5.9)















































1.8 8.3∗ 15.1∗ 0.44 0.95
Notes: The coefﬁcients reported above are instrumental variables estimates of the con-
sumption equation (A) over 1962Q1–2001Q2. ˙ C is consumption growth; ˙ Y is income
growth; r is the real rate; (r∗Vol) is the real rate interacting with the interest rate volatil-
ity variable; and LRC is the residual from the cointegrating regression (7) of the text.
The instruments used are a constant, four lagged values of consumption growth, change
in the unemployment rate, the real rate, consumer sentiment, and the lagged residual
from the cointegrating regression. Instruments are dated period t − 2 and earlier. χ2
1
is the chi-square statistic that tests the hypothesis that four lags of consumer sentiment
when included in the pertinent consumption equations are zero. χ2
2 and χ2
3 are chi-
square statistics that test the joint signiﬁcance of coefﬁcients that appear on four lags of
sentiment in the ﬁrst-stage regressions for income and the real rate. The test for over-
identifying restrictions tests whether the instruments used are correlated with the residual
of the estimated consumption equation.
a Instruments are dated t − 1 and earlier.
bSentiment measure used is the Total Component of the University of Michigan Sentiment
Index.
∗ Signiﬁcant at the 0.05 level.
The lagged residual is signiﬁcant in the estimated consumption equation, sug-
gesting that current consumption is directly correlated with lagged income
andwealthvariables. Consumptionisstillsensitivetocurrentincomegrowth,
andsentimentremainssigniﬁcantinpredictingchangesincurrentincome(see
the t-value on expected income and the chi-square statistic χ2
2 in row 2, TableY. P. Mehra and E. W. Martin: Consumer Sentiment 63
1). However, sentiment no longer directly enters the estimated consumption
equation (see the statistic χ2
1 in row 2, Table 1). This result suggests that
sentiment is not a direct determinant of household spending. Together these
results suggest that since consumption is directly correlated with lagged in-
come and wealth variables, their exclusion from the estimated consumption
equation spuriously generates the result that sentiment is a direct determinant
of household spending.
Row 3 in Table 1 estimates the consumption equation including expected
income,therealrate,andthelaggedresidualfromthecointegratingregression.
As can be seen, consumption is sensitive to the expected real rate as well as to
expectedincome(seet-valuesonthesevariablesinrow3,Table1). Thelagged
residual is also signiﬁcant in the estimated consumption equation. However,
the chi-square statistic χ2
1 is small, implying that sentiment does not enter
directlyintotheestimatedconsumptionequation. χ2
3 isthechi-squarestatistic
that tests the hypothesis that lagged sentiment is not signiﬁcant in predicting
the real rate. This statistic is large, suggesting that sentiment does happen to
contain information about current real rates.
In the consumption regressions discussed above, including the lagged
residual from the cointegrating regression captures the dependence of cur-
rent consumption on lagged income and wealth variables. The results do not
change if the consumption equation is estimated including also lagged con-
sumption growth. Row 4 of Table 1 reports the consumption regression esti-
mated including three lagged values of consumption, in addition to the lagged
residual of the cointegrating regression. As can be seen, the estimates are still
consistent with the basic result: sentiment is not an independent determinant
of consumer spending.
Row 5 in Table 1 presents the consumption equation estimated using in-
struments dated t − 1 and earlier. The estimated coefﬁcients that appear on
various variables change to a certain degree. However, the estimates still are
consistent with the basic result that lagged sentiment is not a direct determi-
nant of spending once we control for the inﬂuences of current income, the
real rate, and other lagged income and wealth variables on spending. The
results do not change if a consumption equation similar to the one in row 4
is estimated using instead the University of Michigan Total Sentiment Index
(see row 6 in Table 1).
3. DISCUSSION OF RESULTS
The empirical work indicates that consumer sentiment has predictive content
for future changes in income and the real rate.13 However, sentiment has
13An additional table containing these ﬁrst-stage regressions is available upon request from
the authors.64 Federal Reserve Bank of Richmond Economic Quarterly
no predictive content for consumption once we control for the inﬂuences of
income and the real rate on consumption that work through the contempora-
neous income and interest rate channels. Together these results suggest that
sentiment is not a direct determinant of spending. One possible interpretation
of these results based on Goodfriend’s (1992) model discussed above is that
sentiment surveys enable households to discriminate better between aggre-
gate and relative shocks affecting their individual labor incomes, as sentiment
surveys are available before data on the direct determinants of aggregate in-
come are released. By sharpening the assessment of the current aggregate
income and hence the aggregate shock, sentiment surveys enable more and
more households to adjust their individual permanent incomes appropriately,
thereby bringing consumption more in line with permanent income. If con-
sumer sentiment surveys do help in this signal processing, then one would
expect a diminished role of lagged income and hence lagged sentiment mea-
sures in predicting current consumption at the aggregate level. Hence, one
may ﬁnd that sentiment has no direct role in determining spending once one
controls for the direct inﬂuence of current aggregate income on spending.
The fact that sentiment measures are so eagerly awaited and watched both
in the ﬁnancial press and by many serious economic analysts suggests they
may be useful in sharpening the assessment of agents for the current state of
theeconomyasmeasuredbythebehaviorofaggregateincome. Theempirical
resulthereindicatingthatsentimentmeasureslosetheirstatisticalsigniﬁcance
in predicting current spending once one controls for the inﬂuences of the cur-
rent state of the economy on spending suggests that these sentiment measures
may have value as a summary statistic for the future course of consumption.
4. CONCLUDING OBSERVATIONS
Consumer sentiment might help predict household spending, either because
sentimentisanindependentdeterminantofspendingorbecauseitforeshadows
current economic conditions. In order to distinguish empirically between
these two interpretations of the predictive content of sentiment, we estimate
the consumption equation that nests both these interpretations. In particular,
consumer spending is assumed to be sensitive to current income and the real
rate, in addition to depending upon lagged spending, income, wealth, and
sentiment variables. The response of spending to current income and the real
rate is a proxy for the inﬂuences of current economic conditions on spending,
whereas the response of spending to lagged sentiment is a proxy for the direct
inﬂuenceofsentimentonspending. Inpreviousresearchthepredictivecontent
of sentiment has generally been investigated using consumption equations
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real rate and lagged income and wealth variables. The results here indicate
thatlaggedsentimenthasnodirectroleinpredictingspendingoncewecontrol
for the direct inﬂuences of current income, the real rate, and other lagged
determinants on spending.
Anotherinterestingresultisthatconsumersentimentdoeshavepredictive
content for future changes in income and the real rate, suggesting that senti-
ment measures are useful as a good barometer of the near-term course of the
economyandhenceconsumption. Sinceinrealtimeconsumersentimentmea-
sures are released before aggregate data on the current state of the economy
are available, sentiment measures may be helpful in assessing the near-term
direction of the economy. This may explain why sentiment measures are so
eagerly awaited in the ﬁnancial press and by many economic analysts.
APPENDIX: QUESTIONS IN THE MICHIGAN
SURVEYS OF CONSUMERS
The University of Michigan publishes an overall index of consumer senti-
ment and two component indices measuring current economic conditions and
consumer expectations. The overall index is based on answers to ﬁve survey
questions, presented below. Two of the survey questions are used to calculate




Q1 = “We are interested in how people are getting along ﬁnancially these
days. Would you say that you (and your family living there) are better off or
worse off ﬁnancially than you were a year ago?”
Q2 =“Aboutthebigthingspeoplebuyfortheirhomes—suchasfurniture,
a refrigerator, stove, television, and things like that. Generally speaking, do




Q3 = “Now looking ahead—do you think that a year from now you (and
your family living there) will be better off ﬁnancially, or worse off, or just
about the same as now?”66 Federal Reserve Bank of Richmond Economic Quarterly
Q4 = “Now turning to business conditions in the country as a whole—do
you think that during the next 12 months we’ll have good times ﬁnancially, or
bad times, or what?”
Q5 = “Looking ahead, which would you say is more likely—that in the
countryasawholewe’llhavecontinuousgoodtimesduringthenext5yearsor
so, or that we will have periods of widespread unemployment or depression,
or what?”
For details on the underlying methodology, see the papers, including the
onebyRichardT.Curtin,availableatthepublicaccessWebsiteoftheInstitute
for Social Research: http://www.sca.isr.umich.edu/.
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